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[57] ABSTRACT 

A knife sharpening device having a base removably 
supporting a pair of grinding wheels at an acute angle to 
the horizontal. A housing encloses the base and includes 
a slot for receiving a knife edge, which when inserted in 
the housing will seat between the wheels. The wheels 
are biased into clamping engagement with the knife 
edge so that to and fro movement in the slot will cause 
the wheels to contact and grind the edge of the knife. 

11 Claims, 6 Drawing Fignres 
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1 2 

FIG. 2 is a side view in elevation of the knife sharpen- 
KNIFE SHARPENING DEVICE ing device of FIG. 1 with portions removed to illustrate 

the connponents thereof; 

BACKGROUND AND SUMMARY OF THE FIG. 3 is a top plan view of the support block and 

INVENTION ^ grinding wheel elements for sharpening a knife edge 

_,. ... . . seated thereon with the outer housing or case illustrated 

This mvention relates to a gnndmg apparatus^ and • u * i- 

, , 1 t_ . 1- r J- phantom lines; 

more particularly a kUchen-type appliance for gnndmg p,^ ^ ^ cross-sectional view taken substantially on 
a kTufe edge to sharpen the same. . . the plane indicated by line 4-4 of FIG, 3; 

Knife sharpenmg devices have been known and used 5 ^„ enlarged view of the central portion of 

heretofore. Such devices are usually manufactured with pj^ ^ illustrating the manner in which the knife edge 
non-replaceable parts. Accordingly, should the grind- be sharpened interacts with the grinding rollers of the 
ing or sharpening elements become worn, and they will present invention to sharpen the knife edge; and 
after extended use. the device will no longer perform Us pjQ 5 g perepcctive view of the elements illus- 
function and must be thrown away and replaced. The 15 trated in FIG. 5. 
knife sharpening device of the present invention pro- 

vides another opdon. DETAILED DESCRIPTION OF THE 

In accordance with the construction of the present PREFERRED EMBODIMENT 

invention, a pair of grinding wheels are provided be- Referring now to the drawings in detail, wherein like 
neath a slot in the device housing which receives the 20 numerals indicate like elements throughout the several 
edge of a knife to be sharpened. Each grinding wheel is views, the knife sharpening device of the present inven- 
connected to a shaft or spindle housed within a tube. A • tion is illustrated in FIG. 1 by the numeral 10. 
coil spring bears against the end of the shaft or spindle The knife sharpening device 10 includes a grinding 
of the grinding wheel and biases it forward ly towards element support base 12 formed from plastic material 
the other grinding wheel which is similarly supported at 25 and provided with a pair of grooves 14 and 16. Each of 
an inclined angle to the horizontal beneath the knife the grooves 14, 16 are offset laterally with respect to the 
receiving slot. As the knife passes through the slot, it longitudinal axis of the support base 12 and receives 
will contact each of the incHned faces of the side-by- therein a grinding wheel spindle or shaft support tube 
side grinding wheels, causing each wheel to move rear- l^. Each of the grooves 14, 16 are disposed at approxi- 
wardly against the bias of the coil spring in its tube. 30 mately a 22^ angle to the horizontal plane of the lower 
When the knife edge is appropriately seated between edges of support base 12. Each of the tubes 18 includes 
the wheels, whose circumferences are designed to over- an L-shaped wing-hke member 20 extendmg above and 
lap slightly when extended, the knife edge will be firmly ^^^low the longitudinal axis of each of the tubes 18. One 
clamped between each of the grinding wheels. Back- °f L-shap«l wmg-hke members 20 can be received 
ward and forward motion through the transversely slot ^5 m and through an aperture 22 to loosely momit one of 
across the axis of each grinding wheel spindle will cause '"^f »^ respective groove 14, 16. Each of 

the grinding wheels to rotate at an angle against the the tubes 18 can be readily removed from ap^^^ 
lower edge of the knife to grind and sharpen the same. ^'"^^K ^t^^S tilung the tube 18 about its longitudi- 

Arollercanbelocatedonoppositesidesofthegrind- ^ "^"^^^ ^^l^T %V 

ing wheels for providing a friction-free surface upon ^ L-shaped wmg-hke member ^ ou of ^ 
which the knife edge being sharpened can be rea^y the tube can be mounted in the groove 14 16 by 

^ .? ^ . *j. , , ^ manipulating the shorter leg of one of the L-shaped 

shdm the slot relative to the gnndmg wheels. ^^^^^^ J^^^^^ ^0 so that it passes through the a^er- 

The gnndmg wheel shafts or spindles are housed ^^^/^^ ^^^^ j,^,,^^ ^ ^^^^ ^ 
withm a tube which is replaceably supported on the ^5 ^^^^ ^^^^ pj^ ^ 

inclined surface of a support block encased within a Each of the tubes 18. which are closed at a distal end 
substantially rectangular parallelepiped housing The ^4, includes a coil spring 26, a spacer element 28 which 
housing is threadably fastened to the support block and ^ ^^^^^^ diameter than tube 18, and a spindle or 

includes downwardly extendmg portions which contact ^^ank 30 connected at its near end to a grinding wheel 
each of the spmdle receiving tubes to finnly lock the 50 32, Grinding wheel 32 can be made from an abrasive 
tube m place on the support block. Upon disassembly of material such as aluminum oxide. Each of the springs 26 
the housing and support block, by removal of the in each tube 18 biases spacer 28 into contact with shank 
threaded fasteners, each of the spindle receiving tubes 39 pys^ j^e shank 30 and its associated grinding 
can be removed from the support block along with each ^vheel 32 outwardly towards the other grinding wheel, 
grinding wheel. The grinding wheels can then be re- 55 As shown more clearly in FIGS. 2, 4, 5 and 6, the grind- 
moved from their support tubes and replaced and the j^g wheels 30 normally occupy an inclined position 
entire assembly then reconnected, with the replacement where their circumferences overlap a center line C 
parts readily intact therebetween. 

BRIEF DESCRIPTION OF THE DRAWINGS , ^^Y^^ °" ^"PP^^^ ^f«, ^ ?f 

60 support brackets 34, 36 provided on opposite sides of 

Further objects and advantages of the present inven- support base 12, are a pair of rollers 38, 40. Each of the 

tion will become apparent from the following descrip- rollers 38, 40 has a shaft 42 rotatably mounted in a slot 

tion and claims, and from the accompanying drawings. 44 in each of the brackets 34. 36 for rotation therein, 

wherein: A pair of upright flutes 46 are provided on both sides 

FIG. 1 is an exploded perspective view of the knife 65 of the centerline C of support base 12 which receive 

sharpening device of the present invention further illus- threaded fasteners 48 to connect base 12 to a substan- 

trating how a knife is brought into contact with the tially rectangular parallelopiped case or housing 50. 

grinding or sharpening elements thereof; Threaded fasteners 48 are received in integral nut ele- 
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merits 52 extending downwardly from the interior of 
the top portion of case 50. Also extending downwardly 
from the top portion of case 50 are clamp members 54» 
each having a lower beveled edge 56 adapted to contact 
one of the tubes 18 to clamp the tube 18 firmly in its 5 
respective groove 14, 16 when the support base 12 is 
ihreadably fastened to case 50, 

Case 50 is also provided with an elongated slot 58 
opening along three sides of the case and coinciding 
with the centerline C of support base 12 which extends 10 
between grinding rollers 32. As shown in FIGS. 4» 5 
and 6, a knife K having an elongated cutting edge E to 
be sharpened, can be inserted in slot 58 and moved 
downwardly until it contacts the surface of each of the 
rollers 38, 40. As it is moved downwardly into contact 15 
with the rollers 38. 40, it contacts the outer grinding 
surfaces of each wheel 32 and pushes each wheel away 
from each other and centerline C against the bias of 
springs 26 in each tube 18. When the knife comes to rest 
on each of the rollers 38, 40, the grinding rollers 32 will 20 
thus be moved away from each other so as to exert a 
clamping action on the knife blade. As shown in FIG. 6, 
the blade of knife K can be then moved backwards and 
forwards along rollers 38, 40 in slot 58 causing concom- 
mitant rotation of each of the rollers 32 which will grind 25 
the knife edge E as they rotate. Since the rollers 32 are 
disposed at an angle with respect to knife edge E» the 
edge E will be readily ground through the removal of 
material along edge E. Material removed from the edge 
can fall through a hole 66 in base 12 or water flowing 30 
through slots 58 to wash the parts may exit through hole 
66. 

The rollers 38, 40 should be supported at an appropri- 
ate elevation with respect to the grinding rollers 32 so 
that when the knife edge E strikes and is seated on each 35 
of the rollers 38, 40, there is sufficient clamping pressure 
exerted by the rollers on the knife edge to effect grind- 
ing of the same. Further, if the rollers are mounted too 
low relative to the grinding wheels, the grinding action 
of the rollers will take place not at an angle but in a 40 
plane approaching that which is parallel to the knife 
edge E so that a minimal amount of grinding takes 
place. Ideally, when a knife blade B is inserted in slot 58 
and seated on rollers 38, 40 between grinding wheels 32, 
the edge E should contact the circumference of each 45 
wheel at a point on the circumference at angle of about 
30* to 60" to the centerline C of base 12 passing through 
the center of each wheel 32. 

Should the grinding wheels 32 become worn, they 
can be readily replaced by simply unthreading fasteners 50 
48 to separate the support base 12 from case 50 and then 
removing each tube 18 and replacing roller 32 and its 
shank 30 within the tube. The same is true upon wear of 
each of the rollers 38, 40 which merely have to be lifted 
upwardly from its support slots 44 in brackets 34, 36. 55 
The outer surface of case 50 is provided with comple- 
mentary brackets 60 having downwardly facing slots 
62. The brackets 60 align and cover each slot 44 near 
bracket 34, 36 to clamp the roller shafts 42 between the 
upwardly facing slots 44 and downwardly facing slots 60 
62 to preclude their removal while permitting rotation 
thereof Each of the rollers 38, 40 will extend upwardly 
through an opening or cut out portion 64 provided 
within the case at the end of the side portions of slot 58 
extending into the top of bracket 60. 65 

In order to promote even wear of the grinding wheels 
32, each wheel is provided with a concentric recess 
spaced from its circumference. This will substantially 
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preclude high points from forming on the narrow cir- 
cumference, which may result in marring the blade B by 
grinding or pitting the blade when it contacts the high 
point. 

During use, the case 50 can be grasped with one hand 
while the knife K is held in the other and inserted within 
slot 58. Then, the knife edge E is moved backward and 
forward against the grinding surfaces of rollers 32 on 
rollers 38, 40 while the case 50 is held with the oppcsite 
hand to effect sharpening of edge E, 
What is claimed is new is: 
1. Knife sharpening apparatus comprising: 
a base having a longitudinal axis and having a pair of 
grooves on its top surface each on opposite sides of 
the longitudinal axis of said base, each groove 
being disposed on said surface at an acute angle to 
the horizontal, 

a first and second means on said base each support- 
ing a grinding wheel at an acute angle to the 
horizontal on opposite sides of the longitudinal 
axis of said base, each means including 
an elongated tube having an open end and a closed 
distal end, 

a shaft connected to said grinding wheel received in 

said open end of said elongated tube, and 
a coil spring between the end of said shaft and said 
closed distal end of said tube for biasing said shaft 
away from said closed distal end of said elongated 
tube, 

roller means mounted on opposite sides of said base 
on opposite sides of the longitudinal axis thereof 
whose mid-portion is substantially coincident with 
a centerline through said base substantially perpen- 
dicular to the longitudinal axis thereof. 
First and second grinding wheels mounted respec- 
tively in said first and second support means having 
an abrasive surface extending toward each other 
and having a portion of the circumference thereof 
extending beyond the center-line of said base, 
means for removably connecting each of said elon- 
gated tubes to said base in seated arrangement in 
said grooves. 
Z The apparatus of claim 1, including: 
a housing removably connected to said base, said 

housing including 
an elongated slot for receiving the blade of a knife, 
said elongated slot opening in a plane coincident 
with the centeriine of said base so that a knife in- 
serted in said elongated slot can have an edge to be 
sharpened seated on said roller means between said 
first and second grinding wheels. 

3. The apparatus of claim 1 wherein said removable 
connecting means includes a substantially L-shaped 
wing member on each support tube received through an 
aperture in said base in each of said slots. 

4. The apparatus of claim 3 including 
a pair of spaced brackets mounted on opposite sides 

of said base, each bracket having a upwardly open- 
ing slot for receiving a shaft of said roller means. 

5. The apparatus of claim 3 wherein said housing 
includes 

means for clamping each support tube to said base 
upon connection of said housing to said base. 

6. The apparatus of claim 5 wherein said clamping 
means includes a downwardly extending member on the 
interior of said housing having a beveled edge for con- 
tacting the exterior of said tube. 
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1. The apparatus of claim 4 wherein said housing 
includes a pair of spaced brackets on opposite sides of 
said housing, each of said brackets having a pair of 
spaced down-wardly opening slots adapted to overlie 
one of the upwardly opening slots in said base brackets 
to clamp a shafat of said roller means therebetween. 

8. TTie apparatus of claim 5 wherein said housing is 
removably connected to said base by threaded fasteners 
received through flutes extending between said base \q 
and housing, each fastener being secured to a nut on the 
interior top surface of said housing. 

9. The apparatus of claim 1 wherein the abrasive 
surface on each of said grinding wheels has a concentric 
recess spaced from the outer circumference thereof. 

10. Knife sharpening apparatus comprising: 

a base having a longitudinal axis and having a pair of 
grooves on its top surface each on opposite sides of 
the longitudinal axis of said base, each groove 
being disposed on said surface at an acute angle to 
the horizontal, 

a first and second means on said base each supporting 
a grinding wheel at an acute angle to the horizontal 
on opposite sides of the longitudinal axis of said 25 
base, each means including 

an elongated tube having an open end and a closed 
distal end, 

a shaft connected to said grinding wheel received in 
said open end of said elongated tube, and 

a coil spring between the end of said shaft and said 
closed distal end of said tube for biasing said shaft 
away from said closed distal end of said elongated 
tube, 35 

roller means mounted on opposite sides of said base 
on opposite sides of the longitudinal axis thereof 
whose mid-portion is substantially coincident with 
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a centerline through said base substantially perpen- 
dicular to the longitudinal axis thereof, 

first and second grinding wheels mounted respec- 
tively in said first and second support means having 
an abrasive surface extending toward each other 
and having a portion of the circumference thereof 
extending beyond the centerline of said base, 

a spacer element inserted into said elongated tube 
between said coil spring and said shaft connected 
to said grinding wheel such that said coil biases said 
spacer into contact with said shaft. 

11. Knife sharpening apparatus comprising: 

a base having a longitudinal axis and having a pair of 
grooves on its top surface each on opposite sides of 
the longitudinal axis of said base, each groove 
being disposed on said surface at an acute angle to 
the horizontal, 

a first and second means on said base each supporting 
a grinding wheel at an acute angle to the horizontal 
on opposite sides of the longitudinal axis of said 
base, each means including 

roller means mounted on opposite ^des of said base 
relative said grinding wheel so that when a knife 
blade is seated on said roller means between said 
grinding wheels, it will contact said grinding 
wheels at a point on the circumference thereof at 
an angle approximately 30* to 60' of the centerline 
of said base passing through the center of each 
wheel, 

first and second grinding wheels mounted respec- 
tively in said first and second support means having 
an abrasive surface extending toward each other 
and having a portion of the circumference thereof 
extending beyond the centerline of said base, and 

means associated with said first and second support 
means for biasing each grinding wheel toward the 
other grinding wheel. 
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[57] ABSTRACT 

A n:iicrotome knife sharpening machine comprises a 
grinding wheel and a microtome knife carrying assem- 
bly which is pivotally supported on a support in a 
manner such that a microtome knife held by the carry- 
ing assembly may be swung toward and away from the 
grinding surface of the grinding wheel. The support 
has a rod extending outwardly from the support and 
constituting a pivot shaft of said carrying assembly, 
which pivot shaft is rigidly connected with the carry- 
ing assembly so that when the rod is manually turned 
the carrying assembly is swung. The rod is enclosed in 
a sleeve which is slidable relative to the rod but is un- 
iable to rotate relative to the same. The sleeve is urged 
axially inward by a spring and has a radial arm formed 
with an engaging peg, which is engageable selectively 
with one of a plurality of engaging depressions formed 
in the support so that by pulling the sleeve axially out- 
wardly, and thereaher turning and releasing the same, 
the microtome knife carrier assembly can be locked in 
one of a plurality of angular positions with respect to 
its pivot axis. 

8 Claims, 1 1 Drawing Figures 
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MICROTOME KNIFE SHARPENING MACHINE It is a still further object of this invention to provide 

an improved microtome knife sharpening machine 

BACKGROUND OF THE INVENTION ^jjich affords as a secondary effect a self-dressing func- 

The present invention relates in general to grinding tion of the grinding wheel during the edge sharpening 

machines, and more particulariy to a machine adapted 5 operation. 

to grind knives of a microtome device which is specifi- It is a still further object of this invention to provide 

cally used for preparation of organic tissue specimens an improved microtome knife sharpening machme 

for microscopic investigations to an extra thin thick- which affords visual and exact indication of fine move- 

ness required therefor. More specifically, this invention ments of the microtome knife during the edge sharpen- 

is conerned with improvements in a microtome knife 10 ing operation in terms of unit dimension by using a dial 

sharpening machine including a specific supporting as- indicator incorporated therein, 

sembly for holding a microtome knife in angular rela- Accordmg to this mvention, briefly summarized, 

tionship with respect to the grinding surface of a grind- there is provided an improved microtome knife sharp- 

ing wheel incorporated therein for sharpening micro- ening machine of the type including a base structure, 

tome knives ^ grinding wheel rotatable about an axis and having a 

In consideration of the fact that a knife for a micro- planar grinding surface, means for driving the grinding 

tome device is specifically used for cutting processed wheel m rotation, microtome kmfe earner means and 

organic tissue bl^ks for a microscopic investigation to support means mounted on the base structure to be 

suf h a thickness of the order ranging from 1 to 2 mi- swinga^le about pivot axis and supportmg the micro- 

crons, and in addition, thus obtained specimens for mi- ^^^^^^f ^^"'^^ means, whereby a microtome knife 

r sXg^S^^^^^ " ^TTb-^Th^ Tm^et? Ind 

V.^ _ » , u • * means rotatably supported by the support means and 

preformed with extremely high Precision. ^5 being rotatable with the microtome knife carrier means 
In general, such a sharpening machme known hereto- ^^J^ ^.^ ^ ^ ^^^^^^ 
fore has been re atively complex in construction, and ^^.^^^^^ ^^^^ ^^^^^^^ ^^^^^ ^^^^^ 
inevitably difficult or very delicate in us handling oper- ^ ^^^^^^ ^^^^^ ^^j^^.^^ ^^^^^ 
ation. Above all, since the supportmg means for such ^^^^^^ ^^^^ ^.^^^ ^^j^^.^^ ^^^^^^ 
a microtome knife of the above stated character should 30 ^^^^ engaging means disposed on the slidable means, at 
be precise in the angular setting and securing of the mi- ^^^^^ ^^^^^ engaging means disposed on the base 
crotome knife with respect to the grinding surface as a structure, the first engaging means being adapted to en- 
reference surface m the gnndmg operation, it has gen- ^^^^ selectively with one of the second engaging means 
erally been considerably troublesome and difficult to ^ ^^^^^ microtome knife means to take at 
adjust such operating factors of the knife with respect 35 je^st two angular positions selectively, and resilient 
to . the grinding surface of the grinding wheel as angular ^^^^ ^^^^^^ slidable means and hence the first en- 
setting, levelling, vertical positioning, etc. of the micro- gapng means toward the second engaging means 
tome knife, and to turn over the microtome knife in a thereby to provide the tendency of the first engaging 
proper condition from a state in which one edge sur- means moving into engagement with the second engag- 
face of the knife contacts the grinding wheel to a state 40 j^g ^eans. 

in which the opposite edge surface contacts the grind- y^ie nature, principle, and details of the present in- 

tng wheel. vention, as well as further objects and advantages 

SUMMARY OF THE INVENTION thereof, will become more apparent from the following 

detailed description with respect to a preferred em- 
It is therefore a primary object of this invention to 45 bodiment of the invention, when read in conjunction 
provide an improved microtome knife sharpening ma- t^e accompanying drawings, in which like parts 
chine which greatly facilitates several operations relat- gxe designated with like reference numerals. 

ar-HtniVS ' ""~ BX'Ef DESCWriON OF THE DRAWINGS 

It is another object of this invention to provide an im- 50 drawings: 

proved microtome knife sharpening machine which in- fig. 1 is a plan view, with some parts removed for 

eludes an angularly adjustable supporting assembly for clarity, showing a grinding wheel arrangement of a mi- 

the microtome knife so that the microtome knife may crotome knife sharpening machine of this invention; 

selectively take a plurality of angular positions for facil- FIG. 2 is a side elevational view, partly in vertical sec- 

itating such steps relating to the sharpening operation tion, showing the microtome knife sharpening machine 

as overturning, replacement, checks, and hand correc- shown in FIG. 1; 

tion work of the microtome knife in addition to the FIG. 3 is a top plan view, partly in section and on an 

edge sharpening operation. enlarged scale, showing a microtome knife support as- 

It is a further object of this invention to provide an sembly of the sharpening machine shown in FIG. 2; 
improved microtome knife sharpening machine which FIG. 4 is a fragmentary perspective view showing an 
affords provision of a relieved position of the micro- end portion of a sleeve for angular adjustment of a mi- 
tome knife for the edge sharpening operation thereof, crotome knife held by the support assembly of the 
wherein the microtome knife is kept in a suitable angu- sharpening machine; 

lar position within a given angular range with respect FIG. 5 is a fragmentary view showing a reference wall 
to the grinding surface of the grinding wheel so that the surface whh a plurality of depressions for angular ad- 
knife may freely press under its own weight on the justment of the microtome knife with respect to the 
grinding surface at an optimum grinding angle. grinding surface of a grinding wheel; 
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FIG. 6 is a top plan view, partly in section, showing positions corresponding to the extreme points of the 

a second example of the microtome Icnife support as- reciprocating traveHing of the mount 9,. so that the 

sembly; electric circuit for the motor 6 is changed-over and the 

FIG. 7 is an enlarged fragmentary side elevational direction of rotation thereof is reversed periodically, 
view showing in detail the components of the micro- 5 By this change-over operation, the grinding wheel 

tome knife support assembly; mount 9 is caused to be moved on the journal box 2 in 

FIG. 8 is a fragmentary perspective view shoving a a reciprocating manner, while the grinding wheel 13 

dial gauge support arm of the microtome knife support thereon is driven in rotation. 

assembly; In FIG. 2, there is shown a stand 19 which is sup- 
FIG. 9 is a perspective view showing a dial gauge op- 10 ported slidably on a bracket 20, the bracket extending 

erating strap of the microtome knife support assembly; laterally from the journal box 2 as viewed in FIG. 2, so 

FIG. 10 is a fragmentary view, partly in section. that the stand 19 may be adjusted in its position relative 

showing the microtome knife held in a U-shaped knife to the grinding wheel 13. Further, there is moiinted a 

holder of the microtome knife support assembly; and microtome knife support member 21 on one side of the 
FIG. 11 is a diagrammatic view showing a sharpening 15 stand 19 in vertically slidable relationship therewith, by 

state of the microtome knife on the grinding surface of means of a dovetail tenon 19a (FIG. 3) of the stand 19 

the grinding wheel. and a dovetail groove 2la provided in the vertical side 

PkCTATi nr* ncor'DTOTirfcKi ^^"^ remote from the grinding wheel and en- 

DETAILED DESCRIPTION ^^^^ ^^^^^ permitting vertical movement 

Description will now be given on a preferred cmbodi- 20 of the microtome knife support member 21 with re- 

ment of a microtome knife sharpening machine accord- spect to the stand 19. There is provided a threaded rod 

ing to this invention in conjunction with the accompa- 38 for thread engagement with a projection 39 extend- 

nying drawings. ing from the support member 21 into the hollow inte- 

Referring first to FIGS. 1 and 2, there is shown a mi- nor of the stand 19, which threaded rod is designed for 
crotome knife sharpening machine of this invention 25 adjusting the vertical level of the support member 21 
which includes a base 1, a journal box 2 disposed on the and is provided with a knob 3Sa at the top thereof for 
front portion of the base 1, a driving shaft 3 extending enabling manual turning thereof, 
between the lateral end plates of the journal box 2 hav- Now, referring to FIG. 3, the microtome knife sup- 
ing an elongated slot along the length thereof, and a port member 21 includes two supporting walls 22 ex- 
threaded shaft 4 extending in parallel with the shaft 3 tending outwardly from the front fact thereof, and 
between the lateral end plates and adapted to lead a these supporting walls 22 support a horizontal rod 23 
grinding wheel assembly through threaded connection extending therethrough and projecting to the left from 
therewith, in both rightward and leftward directions as the support member 21 as viewed in FIG. 3 in such a 
viewed in FIG. 1. On the shaft 3, there is secured a belt manner that the rod 23 can be rotated manually to a 
pulley 5 at the rightmost end thereof as viewed in FIG. desired angular position with respect to the support 
1, and a belt Sa is passed around the pulley 5 and a driv- member 21. Between the supporting walls 22, there is 
ing pulley on the output shaft of an electric motor 6. a carrier block 24 secured rigidly on the rod 23 arid 
The above mentioned two shafts 3 and 4 are intercon- having an integral clamping section 24a on the central 
nected with each other by means of gears 7 and 8 se- portion of which clamping section a knife holder 26 of 
cured to the shafts 3 and 4, respectively, so that the ^ generally U-shaped cross section is provided for secur- 
both: shafts 3 and 4 are driven concurrently by the ing rigidly a microtome knife 25 in a proper position for 
motor 6. knife sharpening operation by using set screws 40. 

There is further provided a grinding wheel mount 9 There is a enlarged diameter portion 27 on the free 
on the upper surface of the journal box 2, which mount end of the rod 23, the portion 27 having an outer diam- 
is slidable in rightward and leftward directions as eter permitting an adjusting sleeve 28 to be slidably fit- 
viewed in FIG. 1 in parallel with the above mentioned ted thereonto. The sleeve 28 extends over the portion 
two shafts 3 and 4. The mount 9 has a projection 10 ex- of the rod 23 projecting from the support member 21 
tending dovimwardly for thread engagement with the in coaxial relationship therewith, and has a collar 29 
screw threads on the shaft 4 and a pair of spaced apart rigidly secured to the inner wall thereof, the collar hav- 
projections 1 1 disposed respectively in sliding contact ing a bore of a diameter to permit itself to be freely slid 
with axial end faces of a worm 12 mounted rotatably along the rod 23. Between the portion 27 and collar 29 
with and axially slidably on the shaft 3 through a slide there is interposed a compression coil spring 30, so that 
key provided radially in the central bore of the worm. the spring may urge by its resilient force the collar 29 

A grinding wheel 13 is secured to a vertical shaft 14 and thus the adjusting sleeve 28 against the support 
joumaled in the mount 9, and to the lower end of the member 21. Since the adjusting sleeve 28 is slidably fit- 
shaft 14, a worm wheel 15 is secured for engagement ted on the portion 27 of the rod 23, the sleeve 28 may 
with the worm 12. Consequently, when the shafts 3 and be moved manually in the axial direction. 
4 are driven in rotation by the motor 6, the grinding In addition, there is provided an engaging arrange- 
wheel mount 9 is caused to move along the shafts 3 and ^ ment comprising a pin 34 projecting radially outwardly 
4, while the grinding wheel 13 is caused to be driven in frorh the enlarged diameter portion 27 and a slot 35 
rotation through the worm wheel 15- formed in the sleeve 28 in the lengthwise direction 

There is provided an electric switching arrangement thereof and receiving the pin 34 therein so that the 

for periodically changing the direction of rotation of sleeve 28 can be manually moved in the axial direction 

the motor 6 and hence the direction of travel of the without relative rotation thereof with respect to the rod 

grinding wheel mount 9 along the shaft 3. A dog 16 is 23. Also, there is an arm 32 provided rigidly with the 

disposed on the front side of the mount 9 and alter- sleeve 28 at the proximal end of the same and extend- 

nately hit against limit switches 17 and 18 disposed in ing radially outwardly so as to selectively engage, by 
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means of a peg 31 projecting at the tip end thereof to- easily without the necessity of detaching and then re- 
ward the support member 21 (see FIG. 4). with depres- setting the knife in position for the succeeding sharpen- 
sions 33a, 336, 33c, and 33d formed in the lateral sur- ing operation. 

face of the support member 21 in angularly spaced When the peg 31 is engaged with the depression 33b 
apart relationship along an arc of a circle having its 5 in the lateral side of the support member 21 after man- 
center on the axis of the adjusting sleeve 28 or the rod ually rotating the adjusting sleeve 28, the knife holder 
23 as shown in FIG. 5. 26 takes a position 15* above the horizontal plane, 

The above mentioned manual axial movement of the which position is particularly provided for facilitating 
adjusting sleeve 28 with respect to the enlarged diame- attachment or detachment of the microtome knife to 
ter portion 27 permits the peg 31 on the arm 32 to be 10 and from the holder 26 before and after the sharpening 
disengaged from any one of the depressions 33a. 33fe, operation. When the peg 31 is then set to engage with 
33c. and 33d for the purpose of angular adjustment of the depression 33c, it provides a horizontal position of 
the microtome knife 25 held in the knife holder 26 in the miicrotome knife wherein it is convenient to check 
accordance with the angular positions of such depres- the ground edge portion of the knife or to remove any 
sion. Among the depressions, the depression 33d is par- 15 burrs which are likely to be produced on the edge sur- 
ticularly of arcuate shape and extends over a certain face opposite to that surface just ground by the sharp- 
angular range. ening operation. 

A clamping rod 36 is provided for releaseably secur- Now, when the peg 31 is set to engaged with the arcu- 

ing the microtome knife holder 26 against rotating mo- ate depression 33d, the knife Holder 26 with the micro- 
tion thereof with respect to the carrier block 24 about 20 tome knife 25 therein is kept in condition such that the 

the axis of a shaft 37 extending integrally from the knife microtome knife will swing within a range of angle 6 

holder 26. The shaft 37 is rotatably fitted in the carrier with respect to the axis of the rod 23 so as to press on 

block 24 and its clamping Section 24a, and when the the grinding surface of the grinding wheel 13 with a 

clamping rod 36 is manually turned in a tightening di- force due to gravity. In this condition, the microtome 
rection the shaft 37 is tightened and prevented from ro- ^5 knife undergoes grinding contact with the grinding sur- 

tating. More specifically, the clamping section 24a face with a degree of freedom allowing the knife to be 

formed integrally with the carrier block 24 is provided swung about the pivot axis of the rod 23 under its own 

with a slit 41 cut along the shaft 37, and a screw- weight. 

threaded tip end of the clamping rod 36 extends a por- It should be noted that during sharpening operation 
tion thereof along an opening extending therethrough ^0 ofthe microtome knife under this condition, them icro- 

and adapted across the slit 41, Therefore, the slit 41 tome knife is caused to press on the grinding surface of 

can be narrowed, by manually turning the clamping rod the grinding wheel 13 under its own weight while being 

36 in the tightening direction, so as to cause the knife relieved from any positive force to compel the knife 

holder 26 to be secured rigidly in a desired angular po- edge surface against the grinding surface. On the other 

sition. It will be understood that the microtome knife hand, the contact angle of the microtome knife formed 

held by the holder 26 is prevented from accidental ro- between the microtome knife and the grinding surface 

tating movements with its one edge surface set in grind- of the grinding wheel during sharpening operation can 

ing contact with the grinding surface of the grinding be adjusted finely by manually turning the knob 38a. 

wheel 13. which is connected to the threaded rod 38 threadedly 

With the arrangement described above, when the ad- engaged with the projection 39 of the support member 

justing sleeve 28 is manually pulled outwardly in the di- 21, to displace the member 21 vertically for adjustment 

rection as indicated by arrow A in FIG. 3 and the peg of the microtome knife 25. 

31 is disengaged from any of the depressions 33a. 33*. . During the sharpening operation of the microtome 
33c, and 33d against the biasing force of the com- knife by the grinding wheel of the machine, if the grind- 
pressed spring 30, the adjusting sleeve 28 and the rod ing surface of the grinding wheel 13 should not be defi- 
23 are released and permitted to effect free angular nitely in parallel relationship with the edge surface of 
movement, and. consequently, the carrier block 24 se- the microtome knife to be sharpened in the beginning 
cured to the rod 23, and hence the knife 25 can now stage of the operation, the grinding surface will wear-fit 
be ready for manual angular adjustment with respect to to the edge surface thereof as the grinding operation 
theaxisof lhe rod23. In this connection, it is now pos- progresses, so that a self-dressing operation, of the 
sible to cause the peg 31 to be releasably engaged with grinding wheel is effected. 

any other depressions. With the above described improved microtome knife 
For instance, when the peg 31 is manually selectively sharpening machine according to this invention, there 
caused to engage with the depression 33a. the knife are afforded various advantageous features. For exam- 
holder 26 is held in a position where the microtome pie. it is practically possible to permit the microtome 
knife 25 is at the angle of 60** above the- horizontal knife to be disposed selectively in one of several angu- 
plane, and this position is particularly suitable for the lar positions for convenience in such as the overturning 
manual overturning of the microtome knife, after the step, checking step, and ftirther hand correction steps 
sharpening operation is completed on one side thereof, ^ for finishing procedure and the grinding position where 
to sharpen the edge of the reverse side. For this manual the knife presses on the grinding surface of the grinding 
overturning operation, the clamping rod 36 is loosened wheel within a: given angular range. It is apparent that 
by turning it in the untightening direction to cause the this provides considerable ease and convenience in the 
slit 41 of the clamping section 24a to be widened. As performance of the steps relating to the sharpening op- 
a result, the knife holder 26 with the microtome knife eration of the microtome knife. In FIGS. 6 through ! 1, 
25 is allowed to undergo rotating movement with re- there is shown a second example of the microtome 
spect to the axis of the shaft 37, and thiis the overtuhi- knife support assembly according to this invention. De- 
ing operation of the microtome knife can be'performed scriptions will now be given on only the differences of 
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the second example from the first one described here- 
inbefore. Referring to FIGS. 6 and 7, there is provided 
a support bar 42 for a dial, indicator 45 to be located 
above the upper surface of the support member 21, the 
support bar being secured to the member 21 by set 
screws 43. This support 42 is provided with a slit 44 at 
the leftmost end thereof as viewed in FIGS. 6 and 8 for 
receiving the dial indicator therein and clamping it rig- 
idly by a screw 46 (FIG. 8). Also, there is a L-shaped 
contact strap 47 (FIG. 9) attached to the lower surface 
of the clamping section 24^ of the carrier block 24 at 
one end thereof. The other end 47^ of the contact strap 
47 is disposed adjacent the position where the dial indi- 
cator is, and is in contact with the sensing tip 45a of the 
indicator 45. 

Since the microtome knives are designed with several 
thickness, the knife holder 26 has an extra width of the 
opening thereof so that a knife of any thickness may be 
held in position in the holder 26 through a shim 48 of 
a suitable thickness by using set screws 40 as shown in 
FIG. 10. In this procedure, the knife 25 must be se- 
cured in the holder 26 with its edge line definitely lying 
on the reference center line 37a of the knife holder 
shaft 37. This arrangement is of significance, since, oth- 
erwise, the angular relationship of the microtome knife 
edge surfaces would be unduly asymmetrical with re- 
spect to the grinding surface of the grinding wheel 13, 
or in other words, the bevel angles al and a2 defined 
by the edge surfaces C and B of the microtome knife 
with respect to the reference linie 37fl cannot be identi- 
cal. The correct setting position of a microtome knife 
25 held by the knife holder 26 with respect to the grind- 
ing surface of the grinding wheel 13 is shown in FIG. 
II. 

With the arrangement of the microtome knife sup- 
port assembly of this example, wherein the dial indica- 
tor 45 is mounted with its sensing tip 45a abutting the 
tip end 47a of the contact strap 47 which b secured to 
the lower part of the carrier block 24, when the micro- 
tome knife 25 is set in position for sharpening opera- 
tion on the grinding surface of the grinding wheel 13 
with one edge surface B of the knife resting thereupon, 
the contact strap 47 can swingably move about the axis 
of the rod 23 together with the knife holder 26 set in 
the sharpening position as the knife edge sharpening 
operation is carried out by the grinding surface of the 
grinding wheel. Even if the swinging motion of the 
knife holder 26 is very small in extent, it is immediately 
transmitted to the sensing tip 45a of the dial indicator 
45 by the contact strap 47 as best seen in FIG, 7, and 
thus the dial indicator indicates the extent of such mo- 
tion in terms of unit dimensions on the dial. Conse- 
quently, when the microtome knife 25 is turned over 
from the state in which its edge surface B contacts the 
grinding wheel to the state in which the opposite edge 
surface C contacts the grinding wheel, and if the edge 
line of the knife does not coincide with the reference 
line 37a of the shaft 37, the dial indicator reading will 
differ from the previous reading, indicating the amount 
of angular deviation in terms of unit dimensions on the 
dial. Thus, improper angular setting of the knife can be 
corrected. Through such dial reading, it can be deter- 
mined how much dimensional compensation should be 
taken, whereby it is possible to replace the shim by an- 
other shim of a proper thickness, and this affords an op- 
timum setting of the microtome knife 25 with respect 
to the grinding surface of the grinding wheel. 



As described hereinabove, with the dial indicator in- 
corporated in the knife support assembly of the micro- 
tome knife sharpening machine, it becomes possible to 
determine exactly whether or not the microtome knife 
25 is properiy positioned with respect to the reference 
center line of the knife holder 26, and consequently, 
the grinding angles al and a2 defined by the edge sur- 
faces of the knife can be definitely equalized. This 
means that the machine according to this invention can 
carry out edge sharpening operation of microtome 
knives with ease and high prescision. 

I claim: 

1. In a microtome knife sharpening machine compris- 
ing a base structure, a grinding wheel rotatable about 
an axis and having a planar grinding surface, means for 
driving said grinding wheel in rotation, microtome 
knife carrier means, and support means mounted on 
said base structure to be swingable about a pivot axis 
and supporting said knife carrier means, whereby a mi- 
crotome knife held by the carrier means is capable of 
being angularty adjustable with respect to said grinding 
surface, the improvement which comprises: 

rod means rotatably supported by said support means 
and being rotatable with said microtome knife car- 
rier means about said pivot axis with respect to said 
support means; 

slidable means so mounted on said rod means that 
the same is not allowed to rotate relative to said rod 
means but is allowed to move axially relative to 
said rod means; 

first engaging means disposed on said slidable means; 

at least two second engaging means disposed on said 
base structure, said first engaging means being 
adapted to engage selectively with one of said sec- 
ond engaging means thereby to enable said micro- 
tome knife carrier means to take at least two angu- 
lar positions selectively; and 

resilient means urging said slidable means and hence 
said first engaging means toward said second en- 
gaging means thereby to provide a tendency of said 
first engaging means to move into engagement with 
said second engaging means. 

2. The improvement as claimed in claim 1 wherein 
said rod means is a pivot shaft extending outwardly 
from said support means along said pivot axis and sup- 
porting rigidly said knife carrier means, and wherein 
said slidable means is a sleeve extending on and along 
said pivot shaft, said pivot shaft having on one end 
thereof remote from said support means an enlarged 
portion of an outer diameter such that said sleeve may 
be slidably fitted thereon, said sleeve having a collar on 
the inner wall thereof at the end thereof adjacent said 
support means, whereby said pivot shaft and said sleeve 
are engaged with each with each other in coaxial rela- 
tionship. 

3. The improvement as claimed in claim 2 wherein 
said enlarged portion of said pivot shaft is further pro- 
vided with a pin projecting radially outwardly there- 
from, said sleeve being further provided with a longitu- 
dinal slot adjacent the end thereof corresponding to 
said enlarged portion, said pin being slidably engaged 
with said longitudinal slot whereby said sleeve can be 
slid axially relative to said pivot shaft without relative 
rotation therebetween. 

4. The improvement as claimed in claim 2 wherein 
said first engaging means is a peg projecting from an 
arm extending radially outwardly from said sleeve at 
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the end thereof corresponding to the position of said releasably engaged with any one of said second engag- 
collar, and said second engaging means are at least two ing means. . . . ^ 

depressions formed in the lateral surface of said sup- 7. The improvement as claimed m claim 2 further 
port means facing said arm. said peg being adapted to comprising indicator means mounted on said support 
eneaee selectively with any one of said depressions 5 means and dbplacement transmitting means secured to 
under the resilient force of said resilient means. said knife carrier means and extendmg to said mdicator 

5, The improvement as claimed in claim 4 wherein means to transmit the angular displacement of the car- 
one of said depressions is an arcuate groove formed rier means to said indicator means, 
along an arc having the center thereof on said pivot 8, The improvement as claimed m claim 7 wherein 
axis said arcuate groove extending with an angular 10 said transmitting means comprises a contact strap rig. 
range such that, when said peg is in engagement there- idly secured at one end thereof to said knife carrier 
with said knife carrier means is within an angular range means with the other end thereof extendmg for contact 
such that said microtome knife is in grinding contact engagement with a sensmg member of said indicator 
with said grinding surface with a degree of freedom al- means in a fashion such that said contact strap can 
lowing said microtome knife to be swung about said 15 swing together with said knife carrier means and hence 
pivot axis under its own weight. said microtome knife with respect to said pivot axis. 

6 The improvement as claimed in claim 2 wherein whereby fine angular movements of said microtome 
said resilient means is a coil sjinng extending between knife with respect to said pivot axis are transmitted 
said enlarged portion of said pivot shaft and said collar through said contact strap to said indicator means and 
of said sleeve and imposing resilient force upon said 20 sensed by the latter. ^ ^ * 
sleeve thereby to cause said first engaging means to be * 
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[57] ABimUCT 

A power driven tool for sharpening knives and similar 
cutting blades which is characterized by a driving 
motor arranged with its output shaft disposed verd- 
caliy and carrying on its upper end a disc on the top 
face of which there is mounted a circular grinding 
plate or sheet, the motor being mounted on a support- 
ing base member which in turn is mounted with a flex- 
ible connection on a suction cup for anchoring the 
tool on a supporting surfoce while permitting a limited 
amount of tilting from a normal upright position and 
having a degree of flexibility whidi insures return to 
the upright position when the tilting force is removed. 
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KNIFE SHARPENING TOOL observe the cutting operation and to exercise a high 

This invention relates to tools and is more particu- degree of control over the same in order to avoid injury 

larly concerned with improvements in a tool which is to the operator in the use of the tool and to minimize 

especiaUy useful for sharpening or grinding knife the chances of damage to the work piece which could 

blades and similar objects; 5 result due to an improper grinding angle, excessive 

Many tools have been designed which are adapted pressure or other errors likely to be made by the opera- 

for various uses including the grinding or sharpening f tor when careful observation of the grinding action is 

knife blades and similar articles or objects. Generally, difficult or impossible as in many tools heretofore pro- 

the tools which have been most conmionly offered for vided for this purpose. 

such purposes have taken the form of power driven As shown in FIGS. 1 to 4. the tool comprises an elec- 
grinding wheels or disc elements which have included a trie drive motor 10 which is mounted on a base plate or 
rigid mounting, with the grinding element being rotated support member 12, the latter being in the form of a 
in a generally vertical plane and at a relatively high short length of a solid cylinder, preferably of steel, or 
constant speed so that the operator has a limited range other metal, so as to afford a stable and normally rigid 
of visibility and a high degree of care must be exercised base. The base member 12 is in turn mounted on a sue- 
to avoid applying a pressure which wUl result in the tion cup device 14 for supporting the tool on a table, 
removal of more than the desired amount of metal and bench top, or other structure (not shown) which will 
to avoid too lengthy contact ofthe work with the grind- afford a generaUy horizontal supporting surface. The 
mg element which will r^lt in damage by ovcrheatmg. ^^^^ jo is arranged with its output or drive shaft 16 
It IS a general object of the present myention, therefore, ^p^s^d vertically and carrying on its top end a cvlin- 
to provide a sharpemng tool for knives or similar ob- jHcal support plate or disc 18 which has a cylindrical 
jects which enables the user to better control the grinding disc element 20 seated in a shallow circular 
manner in which the object is engaged with the gnnd- ^^^^ ^2 in the upper face ofthe support plate 18 with 
mg element, which is more convenient to use, which is ^5 the top surface or face 24 of the disc 20 in a plane 
less hazardous to the user and less hkelyU) damage the ^bove the margin ofthe support member 18 where it is 
work than the tools heretofore provided for this and available for contact by a work piece which it is desired 
similar purposes^ to sharpen, for example, the knife Wade 26 which is il- 

A more speafic object of the invention is to provide lustrated in FIG 1 

a sharpening or grinding tool for cutting blades and 30 Themotor 10 is a type which is commercially availa- 

similar objects which b of relatively simple construe- ^le such as, for examplVa 1/50 horse power split phase 

tion. which is sturdy and requures a nununum of main- ^^t^, „^*k ^ a^.,i^^* 1 .»i,:«u . -ii * * 

tenance which has a relatively lone life and which mav with a dnvmg torque which will rotate the sup- 
be econoSX P^"* P^^^ *^ ^""^ ^® * '"^^^^^ finding 

Another object of the invention is to provide a shar- 35 'P'l'* '^^'^ "^^^'f? wiU decrease in speed 

pening or grinding tool for knives and similar articles s»ow down upon the application of force or pressure 

which affords a high degree of safety for the user, exceeding a predetenmned amount so as to give the 

which enables thenar to readily control the amount of user waniing of power fa^^^^ , 

metal removed by the operation of the tool and which , .^'^^ '"^f^^*^ ''^^^^ connected to the b^e plate 

requireslittleskiUforsuccessfuloperation, 40 l"y a pair of machine sctcws 28 as shown in ^ 

A further object of the invention is to provide a other suitoble toeningelements.^T^ 

grinding tool which is automatically responsive to the Pjf ^ ^.^f ^ relatively thick metal member of substan- 

force or pressure applied by the user in contacting the tial weight so as to stabilize the device. It is connected 

grinding face of the tool with the work piece so as to ^^^"""^ f^ce toji neck formmg base portion 30 of 

reduce to a minimum the risk of injury to the user 45 the suction cup 14 by bolt 32 or equivalent fastening 

and/or the work piece. means. ...^ ... 

These and other objects and advantages will be ap- suction cup 14 is formed of rubber-like material 

parent from a consideration of the knife sharpening 'saving a degree of resiliency so as to enable the neck 

tool which is shown by way of iUustration in the accom- PO^ion 30 to flex under a vertical component of force 

panying drawings wherein: 50 which results from pressure applied to the top face 24 

FIG. 1 is a perepective view of a kniife sharpemng ofthe grinding element 20 which is effective at a point 

tool whkh embodies therein the principal features of offset relative to the vertical axis and to return the 

the invention, the view showing the manner in which a grinding plate 20 to its normal position when the pres- 

knife blade may be engaged with the grinding surface sure b discontinued. The tilting effect which results due 

ofthe tool; 55 to the resiliency of the neck portion 30 of the suction 

FIG. 2 is a side elevation ofthe tool of FIG. 1; cup 14 when downward pressure is applied to the 

FIG. 3 is a vertical cross section with parts in eleva- grinding plate 20 is of limited extent, there being posi- 
tion; like stop members 34 upstanding in spaced relation 

FIG. 4 is an exploded perspective view showing the . around the margin or rim of the suction cup 14 which 

grinding disc and the support frfate therefor, and ■ help prevent tipping the device over and breaking the 

FIG. 5 is an exploded perspective view showing a hold of the suction cup on the supporting surface when 

modified grinding disc and support plate arrangement. the device is in use. A control switch 36 may be 

Referring to the drawings, there is illustrated a tool niounted in the motor assembly, 

arrangement which embodies the invention and which The plate or disc support 18 for the grinding element 

is designed particularly for sharpening cutting blades, 20 is of rigid material and is fastened by a set screw 38 

such as, butcher knives, pen knives, scissors and similar or the like to the top end of the motor drive shaft 16. 

cutting devices where it is desirable to be able to clearly The recess 22 in the top face is relatively shallow. Its 
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depth depends upon the thickness of the grinding disc sisted by the portion of the suction cup means connect- 
20 so as to enable the grinding disc 20 to seat in the ine the suction cup and thp base forming plate member, 
recess, preferably, without the aid of any adhesive. "2. A^dewce for sharpcmng knife blades as set forth in 
thereby enabling the ready replacement of the disc claim 1 wherein said motor has a driving torque which 
whenever it is desirable to do so while at the same time 5 '^^^ '^^'^^^ "^speed when excessive vertical 
retaining the disc during rotation of the support P^"'* °" ^"^^'"'^ °' ^nnding 
member 18 with the entire top grinding surface of the a ^- * i * w • • • 
disc available, without obstruction, for contact by the ?: ^ PT"' ^"^V" 'o"' f?f sharpening^knives corn- 
edge of the blkde. The grinding disi 18 may be. for ex- P™»«8 'Z"'^' ^ "leans for mounung 

J * 1 V jjin the base fornung member in a generaJly honzontal 

ample, any roundabrasive disc product such as bonded 10 which mounting means b connoted to said 

resmorresin-rubberorsheetmix. base forming member so as to provide a resilient sup- 

Inusmgthedlustrated tool fo^^^ permitdng tilting of said base forming membrr 

such as the sharpemng of a knife blade 26, the operator {j^^e^ vertical components of force when apjlied from 

engages the kmfe edge on the top surface 24 of he ^^^^ ^^^j^^ ^^^^^ ^ ^ motor mounted 

rotating grinding disc 20 holding the blade at the 15 said base forming member and having a drive shaft 

proper angle relative to the face of the tool and apphes extending vertically and a disc member mounted on 

pressure for a sufficient tune to remove the desired ^^ve shaft for supporting on its topmost surface a 

amount of metal, moving the blade 26 across the gnnd- relatively thin grinding disc, said grinding disc having 

ing surface as required for uniform sharpening of the -^^ top an abrasive surfece for engagement by the 

edge. If too much pressure is applied the motor speed ^^ife whereby said motor and grinding disc will tUt 

wUl decrease to the staUmg point This limits the when pressure is exerted on the disc at a point outside 

amount of work the abrasive disc will do. In effect, the ^jje vertical axis and in excess of a predetermined 

abrasive and the motor decide when they are in balance amount, the tilUng action being resisted by the resilient 

for effective grinding. There is nothing to interfere with support for said base forming member, 

moving the blade across the grinding surface. If the 4, a power driven tool asset forth in claim 3 wherein 

blade 26 is moved too far from the center of the grind- s^id means for mounting the base forming member 

ing surface 24 and sufficient pressure applied, the plate comprises a suction cup secured in depending relation 

20 will tilt and the blade 26 will slide off the rim of the on the bottom of ^*d base forming member by a con- 
grinding surface. Since the grinding action may bc^^^ necting member which is resilient, 

readily observed by the operator, it is easy to judge^the 5; a power driven tool as set forth in claim 3 wherein 

proper position and pressure to obtain the desired said means for mounting the base forming member 

grinding action. comprises a bottom section adapted to be detachably 

In a modified arrangement which is illustrated in secured to a support and a connecting section which is 
FIG. 5. the support plate 40 is provided which has a ^5 resilient so as to permit limited tilting of said motor 
planar top surface 42 for mounting thereon a paper or upon the application of a vertical component of force 
fabric backed grinding element 44. The grinding ele- on said grinding disc in an area o£&et laterally from the 
ment 44, which is in the form of a disc having a suitable vertical axis of said grinding disc, 
abrasive, may be secured on the surface 40 by any 6. A power driven tool as set forth in claim 3 wherein 
suitable adhesive, preferably a peetable type which will said disc member has a top surface with a relatively 
permit ready removal and replacement of the disc. . shallow recess therein for detachably mounting said 
Otherwise, the tool is the same as shown in FIG. 1 and grinding disc with the abrasive surface thereof upper- 
operates in the same manner. most and unobstructed so as to be wholly available for 

I claim: grinding operations. 

1. A device for sharpening knife blades comprising a 45 7. A power driven tool for sharpening knives com- 
base forming plate member, a suction cup means for prising a drive motw disposed with its drive shaft up- 
mounting the base forming plate member in a horizon- standing in a generally vertical position, a means for 
tal position, which suction cup means is connected to mounting said motor which is connected to and de- 
the underside of said base forming plate member by a pends from the lower side thereof so as to provide a 
portion thereof which provides a resilient support per- 50 resilient support permitting tilting of said vertical shaft 
mitting tilting of said base forming member under verti- under vertical components of force when applied from 
cal components of force when applied ft-om above and above and outside the axis of said shaft, and a disc 
outside the vertical axis, a drive motor mounted on said member mounted on said drive shaft and providing on 
base forming plate member and having a drive shaft ex- its top an abrasive surface for engagement by the knife 
tending vertically, a disc-like support member mounted 55 whereby said motor and disc member wiU tilt when 
on said drive shaft for rotation when the motor is pressure is exerted on the member at a point outside 
operated, said support member having means on its the vertical axfe of said shaft and in excess of a 
topmost surface for mounting a grinding disc whereby predetermined amount, the tilting action being resisted 
the grinding disc presents a top surface for unob- by said resilient support, and said motor and said abra- 
structed . engagement by the knife blade, said support 60 ^^e surface being such that the motor speed automati- 
member being adapted to tilt when vertical pressure on cally^adjusts to proper balance with the abrasive sur- 
the grinding disc is outside the vertical axis and exceeds ^^ce for effecuve grinding, 
a predetermined amount, the tilting action being re- ♦ ♦ ♦ ♦ ♦ 
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